Introduction {#s1}
============

Diarrheal disease is a leading cause of child mortality worldwide, with 25% of deaths in Africa and 31% of deaths in South Asia attributed to diarrhea among children aged 1 month to 5 years.[@R1] Early recognition of dehydration, use of effective home remedies, and timely referral to appropriate medical treatment are crucial for preventing diarrheal mortality.[@R2] Few population-based epidemiologic studies of healthcare use patterns for childhood diarrhea have previously been conducted in Mali,[@R3]--[@R5] and to our knowledge, none have been conducted thus far in the capital city, Bamako.

We conducted a Healthcare Utilization and Attitudes Survey (HUAS) in Bamako from March to May of 2007 to define the healthcare-seeking landscape in preparation for the case control component of the Global Enteric Multicenter Study-1 (GEMS-1)[@R6] undertaken to address the burden and etiology of moderate-to-severe diarrhea (MSD) in four representative sites in sub-Saharan Africa and three sites in South Asia[@R7],[@R8] using a common HUAS protocol and survey tool.[@R9] Children \< 5 years of age were randomly selected from the demographic surveillance system (DSS) maintained by the Centre pour le Développement des Vaccins du Mali (CVD-Mali), and their primary caretakers were interviewed. The HUAS was followed by several subsequent abbreviated surveys (dubbed HUAS-lite) that were initiated in 2009 and conducted with each DSS round for the remainder of the GEMS-1 study. Recognizing that enrollment of MSD cases and controls would occur at only a few representative sentinel health centers (SHCs) during GEMS-1 and that extrapolations would have to be made to estimate overall MSD incidence and pathogen-specific incidences for the entire DSS population \< 5 years of age, the baseline HUAS was critical in guiding where to establish enrollment SHCs that would maximize the yield of MSD cases for the GEMS-1 case control study given budgetary constraints. The baseline HUAS and the subsequent HUAS-lite data also provided the information to allow extrapolations of numbers of cases and incidence rates to the relevant age groups in the entire DSS population. The data generated by the HUAS and HUAS-lites also enabled statistical analysis of diarrhea and types of healthcare-seeking behaviors as outcomes, which will be the primary focus of this paper.

Methods {#s2}
=======

Setting and study sample. {#s2a}
-------------------------

Mali is a large, land-locked, largely arid, mostly Muslim country in West Africa. A cross-sectional HUAS was conducted in Bamako, Mali ([Figure 1](#F1){ref-type="fig"})[@R10] from March 9 to May 12, 2007 in a DSS administered by CVD-Mali. The DSS comprises the Djikoroni-para quartier ([Supplemental Figure 1](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf))[@R11] of Commune IV (population = 82,312, \< 5 years population = 11,864) and the Banconi quartier ([Supplemental Figure 2](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf))[@R12] of Commune I (population = 122,352, \< 5 years population = 20,039). The population density of Banconi is 8,110 persons/km^2^, whereas the population density of Djikorini-para is 21,095 persons/km^2^, making it more densely populated than New York City.[@R13] The combined population density for the study area in Bamako is 12,832/km^2^. The population of these quartiers largely subsists on small business activity, trading, foreign remittances, and government employment.

![Map of Bamako, Mali, showing the GEMS DSS areas and SHCs selected for the GEMS. The SHCs within the DSS areas are named in [Supplemental Figures 1](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf) and [2](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf).](tropmed-89-21-g001){#F1}

Sample size. {#s2b}
------------

Refer to the HUAS overview work for more information on sample size.[@R9]

Data management. {#s2c}
----------------

Refer to the HUAS overview work for more information on data management.[@R9]

Survey tools. {#s2d}
-------------

The HUAS survey tool was a questionnaire designed to collect information on sociodemographics, parental perception of illness, use of healthcare facilities, and child morbidity. A detailed history of diarrhea (three or more abnormally loose stools during a 24-hour period) in the previous 2 weeks was taken, and information was collected on home and healthcare center management of the child\'s diarrheal illness, healthcare expenses, and attitudes to healthcare and diarrhea.[@R9] The HUAS-lite survey tool was similar to the HUAS, except that it included an abbreviated list of questions asked only of caretakers reporting that their child had diarrhea within the previous 2 weeks.[@R9] Meetings were held with staff and community leaders before the launch of the study to agree on how various terms and phrases would be expressed in Bambara (local language) in the study questionnaire. A questionnaire that had been translated from English to French to Bambara (the language of the interviews) was then pre-tested.

Ethical statement. {#s2e}
------------------

The consent forms and protocol, including the provision for oral consent, were approved by the Ethics Committee of the Faculté de Médicine, de Pharmacie et d'Ondoto-Stomatologie (FMPOS) of the University of Bamako and the Institutional Review Board of the University of Maryland, Baltimore, MD.

Community interviewers went to the households of selected children, and they attempted to identify the children and interview their primary caretakers using a standardized questionnaire. An audio cassette in Bambara describing all aspects of the study and providing an audible reading of the consent form was played for caretakers as part of the informed consent process. Caretakers were asked if they had questions, and questions were answered to ensure that the protocol was understood. If the caretakers agreed to participate, written consent was obtained from caretakers who said that they could read confidently enough to understand the consent form (\< 30% of primary caretakers who agreed to participate). Caretakers who said that they could not read confidently enough to understand the consent form signed the consent form using either a personal sign or a left index fingerprint. Consent forms of caretakers who said that they could not read were also signed by a literate witness to the consent process (e.g., a neighbor or another adult household member who was not a caretaker). The community interviewers then administered the questionnaire in Bambara.

Participating caretakers. {#s2f}
-------------------------

Of 1,263 children who were randomly selected from the DSS database of all individuals living in the DSS area to have their caretaker interviewed, 141 children were not present at the time of the household visit or could not be located at the address provided (family outmigration), and 10 children had died; 112 children were found to be aged ≥ 60 months. Therefore, there were 1,000 children whose caretakers could be approached. All caretakers (100%) of these children agreed to be interviewed, thereby providing data for analysis. There were 246 children in the 0--11 months age group, 363 children in the 12--23 months age group, and 391 children in the 24--59 months age group. Although the HUAS questionnaire was conducted over a relatively short period of time, the HUAS-lite was integrated into the DSS round, and interviews were deliberately spaced out evenly across the round to avoid bias by short-term temporal events,[@R9] such as Rotavirus outbreaks.[@R14]

Data analysis. {#s2g}
--------------

All percentages and logistic regressions were age- and sex-weighted to the DSS population[@R9] unless otherwise indicated. Confidence intervals for survey-weighted proportions were derived using Taylor-linearized variance estimates[@R15] using the default vce(linearized) option in Stata. Descriptive multivariate models were built for the diarrhea and care-seeking outcomes. Wald testing was used to select the exposure variables for the model by adding and removing variables to determine which were statistically significantly associated with the outcome and stable in the presence of other variables. After variables of interest were identified, we assessed for confounding by age, sex, and socioeconomic status by wealth index[@R9] as well as the presence of effect modification by adding interaction terms. Categories of various intervals were created for continuous variables, such as age and wealth index, to determine whether the variables were associated with the outcome in a non-linear and/or non-continuous fashion. Using the *estat gof* command in Stata, the *F*-adjusted mean residual test for goodness of fit for logistic regression models fitted using survey data was used to determine a final selection of variables that provided the best fit.[@R16]

For the examination of factors associated with seeking care from a traditional healer, variables were separated into concepts corresponding to the Health Belief Model for analytical clarity and ease of interpretation ([Supplemental Tables 1](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)--[5](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf))[@R17]: perceived susceptibility to diarrhea, perceived severity of diarrhea, perceived benefits of seeking care for diarrhea, perceived barriers to seeking care for diarrhea, and self-efficacy for treating, preventing, or seeking care for diarrhea (there were no variables in our questionnaire corresponding to cues to action).[@R17]

Statistical analyses were performed using Stata 12.1 (STATA Corporation, College Station, TX). The level of significance used in all statistical tests was 0.05.

Results {#s3}
=======

Caretakers reported that 126 of 1,000 children had experienced an episode of diarrhea within the previous 2 weeks ([Table 1](#T1){ref-type="table"}). When stratified by age group, the numbers with diarrhea were sparse and particularly low among children in the oldest age group (26/391). When viewed by MSD status, the numbers were even more sparse. Exploratory data analysis showed that the numbers were too low for meaningful regression analysis. Therefore, the age groups were combined for analysis, and diarrhea was used as the outcome of interest rather than MSD.

Fewer children ages 0--11 months were enrolled than the older age groups ([Table 1](#T1){ref-type="table"}); approximately one-half were female, and the primary caretaker was the respondent for the vast majority ([Table 2](#T2){ref-type="table"}). Educational attainment was low for the primary caretakers, with only 17% having completed primary school. Household size in Mali is large (median size = 13 members) because of a tradition of multiple generations living together. Children with diarrhea did not seem to be different from the overall sample when viewed by background and household characteristics ([Table 2](#T2){ref-type="table"}).

Proportion of children with MSD within the previous 2 weeks seeking care at SHCs. {#s3a}
---------------------------------------------------------------------------------

The SHCs selected for the GEMS were ASACOBA, Infirmerie du Camp Para, ASACODJAN, Center de Santé Sadja, and Center de Santé Cherifla from Banconi ([Supplemental Figure 1](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)); ASACODJIP and ASACODJENEKA from Djikoroni-para ([Supplemental Figure 2](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)); and CSREF Commune IV, Hôpital Gabriel Touré, and CSREF Commune I from outside the DSS areas (but serving large numbers of DSS residents) ([Figure 1](#F1){ref-type="fig"}). The proportion seeking care from an SHC for the original HUAS was 29.6% (95% confidence interval \[95% CI\] = 18.5--40.6) ([Figure 2](#F2){ref-type="fig"} and [Table 3](#T3){ref-type="table"}). However, the proportion was lower for each round of the subsequent HUAS-lite, probably because of the design of the HUAS-lite[@R9]; it was intentionally spread throughout the DSS round to avoid capturing seasonal anomalies in pathogen-specific incidence such as rotavirus outbreaks,[@R14] possible time-specific differences in care-seeking behavior because of large variations in real income, or available time associated with agricultural season[@R18] or other unknown factors. Because of their superior design for capturing this proportion, a combined proportion was calculated for the HUAS-lite but not the HUAS ([Table 3](#T3){ref-type="table"}).

![Percent of children with MSD taken to an SHC for the HUAS and subsequent HUAS-lite rounds.](tropmed-89-21-g002){#F2}

Factors associated with diarrheal illness. {#s3b}
------------------------------------------

On simple weighted logistic regression, being younger was more strongly associated with reported diarrhea within the previous 2 weeks ([Supplemental Table 6](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)). Monthly increments of age as a continuous variable were associated with decreased odds of diarrhea (odds ratio \[OR\] = 0.96, 95% CI = 0.95--0.97). If the caretaker was a parent, there was a threefold greater odds of reported diarrhea compared with a non-parent respondent (OR = 3.03, 95% CI = 1.1--8.36).

The final multivariate descriptive model showed that being a girl, being from a relatively wealthy family, having an uneducated caretaker, and claiming to know ways to prevent simple diarrhea were all negatively associated with reporting an episode of diarrhea ([Table 4](#T4){ref-type="table"}). A linear spline function showed that increasing increments of age were positively associated with diarrhea up to 9 months of age but negatively associated with diarrhea for children 9 months or older. Although age was associated with the outcome, it did not confound the association of any of the other variables in the final model with the outcome. Other factors that were positively associated with diarrhea in the multivariate model were additional children \< 60 months of age living in the household and believing that nutrition could be used to prevent diarrhea.

Seeking care outside the home. {#s3c}
------------------------------

Among 96 caretakers who sought care for their child outside the home, 27.3% visited a government health center (GHC), 17.2% sought care from a pharmacy, 10.6% bought a remedy from a market vendor, 5.3% sought care from an unlicensed practitioner, and 1.7% sought care from a licensed practitioner ([Table 5](#T5){ref-type="table"}). None reported seeking care from friends or relatives. Importantly, we found that 56.9% of caretakers sought for care from a traditional healer for their child\'s diarrheal episode. Moreover, 48.3% sought care from a traditional healer and did not subsequently go on to seek care from a GHC.

Factors associated with seeking care from a traditional healer. {#s3d}
---------------------------------------------------------------

Simple weighted logistic regression showed that, among indicators of perceived susceptibility ([Supplemental Table 1](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)), caretakers who looked for coma/loss of consciousness as an indicator of dehydration had a 5.16 higher odds (95% CI = 1.24--21.49) of taking their child to a traditional healer for diarrhea compared with other sources of care. Among indicators of perceived susceptibility ([Supplemental Table 2](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)), caretakers reporting decreased urination associated with the diarrheal episode had a 3.46 times greater odds (95% CI = 1.27--9.42) of seeking care from a traditional healer compared with other sources of care. Neither the perceived benefits ([Supplemental Table 3](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)) nor the perceived barriers ([Supplemental Table 4](http://www.ajtmh.org/lookup/suppl/doi:10.4269/ajtmh.12-0753/-/DC2/SD2.pdf)) were associated with seeking care from a traditional healer.

Multivariate weighted logistic regression yielded a final model ([Table 6](#T6){ref-type="table"}) with decreased urination (OR = 3.34, 95% CI = 1.19--9.41) and mucus or pus in the stool (OR = 4.42, 95% CI = 1.35--14.51) showing a strong positive association with seeking care from a traditional healer along with caretaker\'s belief that coma (OR = 10.37, 95% CI = 1.09--98.41) and thirst (OR = 3.55, 95% CI = 1.12--11.16) are indicators of dehydration. The belief that wrinkled skin was an indicator of dehydration was negatively associated with seeking care from a traditional healer (OR = 0.14, 95% CI = 0.04--0.52). No other variables, including age, sex, or socioeconomic status, were associated with or acted as confounders of the associations above.

Discussion {#s4}
==========

This research has defined the patterns of healthcare use and attitudes to diarrheal illness as well as identified some risk factors associated with reported diarrhea in Bamako, Mali in 2007--2011. The main finding was that traditional healers were the main source of care for children with diarrheal illness. Moreover, for children with diarrhea, seeking care from a traditional healer was positively associated with some (although not all) reported symptoms of clinically more severe disease, positively associated with beliefs regarding erroneous, unreliable, or extreme signs of dehydration (coma/loss of consciousness and thirst), and negatively associated with correctly identifying wrinkled skin as a sign of dehydration. Our multivariate analysis of diarrhea as an outcome yielded contradictory results, including the finding that the caretaker believing she knows ways to prevent simple loose/watery diarrhea was negatively associated with diarrhea, whereas believing nutrition was one of the best ways to prevent diarrhea was positively associated with diarrhea ([Table 4](#T4){ref-type="table"}).

The proportion of caretakers seeking care for their children\'s diarrheal illness from traditional healers (57%) was much higher than the proportion of those caretakers seeking care from a GHC (27%) or a licensed practitioner (2%). Use of traditional healers and medicines has been on the rise since 1994[@R19] after the West African currency (CFA) was devalued by 50% relative to the French Franc, leading to higher prices for consumer products, especially pharmaceuticals, almost all of which are imported.[@R20] A qualitative study of home management of childhood diarrhea, conducted in 2003 in nearby Bougouni district, found that care-seeking from traditional healers was common and often sought in tandem with modern medicine.[@R5] The study also noted that some severe forms of diarrheal illness were more likely to be ascribed to supernatural causes and therefore, treatable only by traditional healers, a finding that was corroborated by our research ([Table 6](#T6){ref-type="table"}), where we found that reported decreased urination and mucus or pus in the stool were positively associated with seeking care from a traditional healer.[@R5] Similarly, seeking care from a traditional healer was positively associated with the belief that coma/lack of consciousness is sign of dehydration, perhaps reflecting a casual attitude to what is a sign of severe disease. It is difficult to interpret the positive association between seeking care from a traditional healer and the belief that thirst was a sign of dehydration, because the questionnaire did not specify the degree of thirst; it is necessary to know, because thirst can suggest some dehydration or severe dehydration as per the World Health Organization assessment guidelines.[@R21] Notwithstanding the interpretation above, thirst and coma/lack of consciousness are both *bona fide* signs of dehydration,[@R21] and the caretakers were not mistaken to name them, perhaps indicating the role of traditional healers as a routine, primary source of medical care.

The belief that wrinkled skin is a sign of dehydration[@R21],[@R22] was negatively associated with seeking care from a traditional healer in our multivariate model. As with thirst, however, we did not collect information on the degree of lack of skin turgor, making it unclear if this question reflects some dehydration or severe dehydration.[@R21] We speculate that, because this sign is not an intuitive sign of dehydration (unlike thirst), this belief may reflect a higher degree of health education, which leads to seeking care from a health center rather than a traditional healer.

The Bougouni researchers also noted that the traditional healers themselves viewed their role as complementary with the government health system and voiced readiness to cooperate if they believed more appropriate therapies (such as zinc) were available for diarrheal disease. This willingness of traditional healers to cooperate was also observed in Bamako and leveraged by our study to create an active referral system to ensure that children brought to traditional healers with diarrhea were also brought to health centers for treatment.

We were initially puzzled by our observation that cases with signs of severe or complicated disease were more likely to be taken to traditional healers rather than other sources of care where modern Western style clinical diagnostic methods and treatments were available ([Table 6](#T6){ref-type="table"}). The qualitative study conducted in Bougouni helped to clarify this care-seeking behavior by Malian mothers and child caretakers. In Bougouni, the most serious and life-threatening cases of diarrhea were more often attributed to supernatural causes (such as a spirit or evil eye) and therefore (according to the beliefs of the mother), more appropriately treated by traditional healers.[@R5] The factors associated with referral to a traditional healer in Bamako fell entirely within the perceived susceptibility and perceived severity concepts (which together constitute perceived threats under the Health Belief Model \[HBM\][@R23]). This observation suggests that any attempted intervention to ensure that children receive adequate care for diarrheal disease must focus on either changing a caretaker\'s cultural beliefs regarding the nature of threats and the actions taken to address those threats or intervening on a more manageable scale with traditional healers. Viewed in this light, we began to see the traditional healers as a potential referral network.

Our multivariate model also showed that certain beliefs regarding how to detect dehydration, which we categorized within the perceived susceptibility rubric of the HBM, were also associated with seeking care from a traditional healer ([Table 6](#T6){ref-type="table"}). Those caretakers who looked for coma/lack of consciousness, which is a severe, possibly life-threatening sign of severe dehydration, were much more likely to seek care from a traditional healer. Those caretakers who looked for thirst, which is a more intuitive sign of dehydration, were also more likely to seek care from a traditional healer. However, those caretakers who looked for wrinkled skin, a less intuitive sign that may indicate exposure to health education, were less likely to take the child to a traditional healer. This finding may reflect both the accepted role of the traditional healer in treating severe symptoms caused by supernatural causes, which was found in Bougini,[@R3],[@R5] and also a trust or exposure to Western-style medical treatment among other parents.

Our multivariate model of diarrhea outcome showed that increasing monthly increments of age were positively associated with diarrhea for children \< 9 months but negatively associated for children ≥ 9 months ([Table 4](#T4){ref-type="table"}), which is consistent with results of previous studies.[@R24] Being a girl was negatively associated with reported diarrhea, reflecting a similar finding in Guinea-Bissau,[@R25] where researchers found that *Cyrptosporidium*-associated diarrhea was even more strongly associated with male sex.[@R26] Other studies are inconsistent on an association between sex and diarrhea; however, we speculate that this association may alternatively be because of sex-specific recall bias.

Odds of diarrheal disease were higher for every additional child \< 60 months of age living in the household, which is expected, because crowding is known to be a risk factor for diarrheal illness.[@R27],[@R28] Belonging to the highest two quintiles of wealth is also associated with lower odds of diarrheal illness, which again, is expected, because poor socioeconomic status operates on multiple pathways to increase risk of exposure.[@R29] Caretaker report of knowing ways to prevent simple loose or watery diarrhea was negatively associated with reported diarrhea within the previous 2 weeks, suggesting that this belief reflected actual actionable knowledge. By contrast, a belief that nutrition was the best way to prevent diarrhea was positively associated with recalled illness, perhaps reflecting ignorance of more effective measures ([Table 4](#T4){ref-type="table"}). We did not expect, however, that having a caretaker with no education would be associated with lower odds of reported diarrheal disease compared with having a caretaker with at least some education ([Table 4](#T4){ref-type="table"}). We speculate that educated respondents may be better at recalling history of diarrheal illness. Such differential reporting by educational status could result in other putative risk factors that are closely associated with educational status seeming to be associated with diarrhea more strongly than they truly are; conversely, factors associated with lack of education may seem to be less strongly associated, not associated, or even negatively associated with diarrhea. None of the factors identified as being associated with diarrhea in our multivariate model was an obvious candidate for this type of bias, but there may have been variables that were rendered null by such a bias and therefore, would not have been identified by our study.

Limitations. {#s4a}
------------

Several limitations should be taken into account when interpreting the results of this study. First, the HUAS questionnaire was designed for a seven-site multicenter study and not tailored with the detailed questions on attitudes to traditional healers that would have been optimal in Bamako. Second, the questions asked in the HUAS were not specifically designed to be used for complex analysis of diarrhea or choice of traditional healer as an outcome. As such, we believe that the broad thrusts of the concepts represented by the questions are more useful than the questions themselves. For example, if factors associated with perceived susceptibility are identified as being associated with seeking care with a traditional healer, then this finding may suggest that perceived susceptibility may be a target for behavioral intervention rather than the specific variable itself. The HBM framework was selected for interpretation of the traditional healer outcome, in part because it allowed us to examine broad concepts and their associations with the outcome rather than the specific questions asked, which may only have a tendentious logical connection to the outcome. Third, the possibility of recall bias by educational status suggested by the negative association that we observed between lack of education and diarrhea raises the possibility that our calculation of the proportion of children seeking care from an SHC could be biased away from the null if the pool of more educated caretakers of whom this question is being asked are more likely to seek care from an SHC.

The GEMS Traditional Healer Referral System. {#s4b}
--------------------------------------------

When it became clear that the majority of caretakers of pediatric diarrhea cases was seeking care from traditional healers ([Table 5](#T5){ref-type="table"}), we undertook to create a referral system based around traditional healers in Bamako. This undertaking was reinforced by the Bougouni study,[@R5] which observed that care-seeking behavior from traditional healers was often sought together with modern medical care and that traditional healers themselves were open to the idea of integrating medical therapies like zinc into their own treatment regimens or referring children with diarrhea for medical care at GHCs.[@R5] A series of meetings were, therefore, held between the local Malian GEMS leadership, Ministry of Health representatives, and the Syndicate of Traditional Healers in Bamako to craft a referral plan that would be acceptable to traditional healers but also ensure that children with diarrhea and (especially) MSD were referred to GHCs for appropriate treatment. Through these meetings, it became clear that the following criteria would have to be satisfied. (1) The incomes of traditional healers could not be endangered.(2) Traditional healers had to be seen by the mothers as playing a role in caring for their children, and that role could not be undermined.(3) Only trained medical personnel could verify the severity of diarrheal cases, and therefore, it was important that all cases be referred.

Using the above guiding criteria, a plan was made to create a two-tiered payment system, informed by the HUAS observations and affirmed by the traditional healers, that would compensate traditional healers for foregone revenues (i.e., earnings that they would have gained by treating the children themselves) but not reward them excessively. To encourage the referral of severe cases, which were considered the purview of traditional healers, the compensation was set at 500 CFA (US \$1) for a referred diarrhea case, but 1,000 CFA for a severe case (actual diarrhea status and severity would be determined at the GHC).

A study on care-seeking behavior for diarrhea among children under age 5 years in neighboring Niger intentionally overlooked traditional healers, classifying them as if the caretaker had not sought care. In so doing, the study may have missed an opportunity to identify a valuable healthcare referral network.[@R30] Our referral system has been in operation in our DSS area in Bamako since April of 2009, and it has been well-accepted by traditional healers and Ministry of Health officials. Similar schemes have been explored elsewhere in Africa for human immunodeficiency virus (HIV),[@R31] malaria,[@R32] and blindness.[@R33] However, our Bamako scheme is unusual in that it provides a small monetary compensation to counteract what would otherwise be foregone revenue for the traditional healer. We believe that this method is desirable, because schemes that do not provide compensation for the healer may not be sustainable.

Over the course of the GEMS-1 study, 895 children were referred through the traditional healer referral network, of which 548 children had MSD. Given our findings ([Table 5](#T5){ref-type="table"}), we can speculate that the majority of these children would not have been referred otherwise, and therefore, our referral system may have prevented a substantial number of negative outcomes associated with MSD, such as dehydration, persistent diarrhea,[@R34] and death.[@R35],[@R36]

Supplementary Material
======================

###### 

Click here for additional data file.
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###### 

Number of children enrolled reporting diarrhea within the previous 2 weeks and MSD within the previous 2 weeks by age group

  Age stratum (months)   Enrolled (*n*)   Diarrhea in previous 2 weeks   MSD in previous 2 weeks        
  ---------------------- ---------------- ------------------------------ ------------------------- ---- ----
  0--11                  246              44                             18                        26   11
  12--23                 363              56                             15                        37   10
  24--59                 391              26                             7                         16   4
  Combined               1,000            126                            12                        79   7

###### 

Background and household characteristics of children in the HUAS study population, Bamako, 2007 (*N* = 1,000)

  Characteristic                                                          All interviewed (*N* = 1,000)   Children with diarrhea in the preceding 2 weeks (*N* = 126)         
  ----------------------------------------------------------------------- ------------------------------- ------------------------------------------------------------- ----- ----
  Age stratum (months)                                                                                                                                                        
   0--11                                                                  246                             25                                                            44    35
   12--23                                                                 363                             36                                                            56    44
   24--59                                                                 391                             39                                                            26    21
  Female sex                                                              508                             51                                                            58    46
  Primary caretaker is a parent                                           926                             93                                                            121   96
  Mother lives in household                                               961                             96                                                            123   98
  Father lives in household                                               72                              83                                                            97    77
  Primary caretaker completed primary school or above                     169                             17                                                            20    16
  Median number (range) of people living in household for past 6 months   13 (3--100)                     13 (3--90)                                                          
  Median number (range) of rooms in house for sleeping                    4 (1--82)                       4 (1--18)                                                           
  Median number (range) of children ages \< 60 months living in house     2 (1--14)                       2 (1--14)                                                           

Unweighted.

###### 

Proportion of children with MSD seeking care from an SHC

  HUAS round                                 Start      End       \< 5 Years population   Interviewed   Diarrhea in previous 2 weeks   Diarrhea taken to SHC   MSD in previous 2 weeks   MSD taken to SHC                         
  ------------------------------------------ ---------- --------- ----------------------- ------------- ------------------------------ ----------------------- ------------------------- ------------------ ----- ---------- ---- -------------
  Original                                   3/9/07     5/12/07   33,220                  1,000         126                            12 (10--14)             28                        21.2 (14--29)      79    7 (6--9)   24   30 (19--41)
  Lite 1                                     2/24/09    9/3/09    31,923                  1,016         185                            14.8 (13--17)           22                        12 (6--17)         94    7 (6--9)   17   16 (9--24)
  Lite 2                                     11/10/09   5/31/10   32,526                  1,001         157                            12.1 (10--14)           24                        13 (8--18)         67    5 (4--6)   14   18 (9--27)
  Lite 3                                     8/8/10     1/15/11   32,014                  998           164                            13.1 (11--15)           19                        10 (5--16)         79    6 (4--8)   14   16 (6--25)
  Combined[\*](#TFN2){ref-type="table-fn"}   --         --        --                      3,013         506                            13 (12--15)             65                        12 (9--15)         240   6 (5--7)   45   17 (12--22)

Combined is for HUAS-lite rounds only.

###### 

Multivariate weighted logistic regression showing factors associated with reported diarrheal illness within the previous 14 days among children \< 5 years old in the HUAS, Bamako, 2007 (*N* = 1,000)

  Variable                                                                                      Adjusted OR   95% CI
  --------------------------------------------------------------------------------------------- ------------- ------------
  Age (months), less than 9 months                                                              1.31          1.10--1.56
  Age (months), 9 months and over                                                               0.94          0.92--0.96
  Female                                                                                        0.78          0.51--1.20
  Wealth index (highest two quintiles)                                                          0.60          0.38--0.95
  Children \< 60 months old living in the household                                             1.02          1.01--1.20
  Caretaker had no education (compared with religious, primary, secondary, or post-secondary)   0.61          0.39--0.95
  Caretaker knows ways to prevent the child from getting simple loose/watery diarrhea           0.34          0.20--0.58
  Caretaker believes nutrition is one of the best ways to prevent diarrhea                      1.89          1.08--3.31

###### 

Care-seeking behavior among caretakers with children with diarrhea in the HUAS study population, Bamako, 2007 (*N* = 96)

  Characteristic: Type of care sought                        Caretaker who sought care for child with diarrhea in the preceding 2 weeks (*N* = 96)   
  ---------------------------------------------------------- --------------------------------------------------------------------------------------- ----
  Pharmacy                                                   16                                                                                      17
  Friend/relative                                            0                                                                                       0
  Traditional healer                                         53                                                                                      57
   Before seeking care at GHC                                5                                                                                       5
   Without seeking care at GHC                               45                                                                                      48
  Unlicensed practitioner[\*](#TFN3){ref-type="table-fn"}    5                                                                                       5
  Licensed practitioner/private doctor (not at a hospital)   3                                                                                       2
  Bought remedy in shop/market                               10                                                                                      11
  GHC                                                        28                                                                                      27

Unlicensed practitioner/village doctor/bush doctor/village health worker.

###### 

Multivariate weighted logistic regression showing factors associated with seeking care from a traditional healer (versus all other sources of care) for reported diarrheal illness within the previous 14 days among children \< 5 years old in the HUAS, Bamako, 2007 (*N* = 96)

  Variable                                                    Adjusted OR   95% CI
  ----------------------------------------------------------- ------------- -------------
  Signs/symptoms                                                            
   Caretaker thought that the child had decreased urination   3.35          1.19--9.41
   Caretaker reported mucus or pus in the stool               4.42          1.35--14.51
  Beliefs                                                                   
   Caretaker thinks wrinkled skin is a sign of dehydration    0.14          0.04--0.52
   Caretaker thinks coma is a sign of dehydration             10.37         1.10--98.41
   Caretaker thinks thirst is a sign of dehydration           3.55          1.14--11.16
